###### Strengths and limitations of this study

-   OHCITIES instrument is, to our knowledge, the first instrument to characterise comprehensively, through direct observation and via app, alcohol urban environment including availability and accessibility, promotion and signs of alcohol consumption.

-   OHCITIES instrument allows geolocating and capturing important characteristics of the alcohol environment, difficult or even impossible to describe using other methodologies.

-   OHCITIES instrument can help in the design and evaluation of alcohol policy interventions.

-   OHCITIES instrument would be time consuming to characterise the alcohol environment in a whole city. However, observers found the OHCITIES easy and quick to follow.

-   OHCITIES instrument was designed in the cities of Madrid and Barcelona, but it may be adapted and further used in other urban environments.

Introduction {#s1}
============

Harmful use of alcohol is one of the leading contributors to the global burden of disease, and the leading contributor to premature death and disability worldwide in the 15--59 age group.[@R1] Globally, harmful use of alcohol is responsible of 4% of all deaths.[@R2] In recent years, there has been an increasing interest in how the characteristics of the places where people live, work and play may influence individual behaviours in relation to health.[@R3] Physical and social environments have been associated with individual alcohol behaviours.[@R1]

Among the physical characteristics of the environment, the availability and accessibility of alcoholic drinks have been related to alcohol consumption and to its impact on health.[@R10] Higher availability and accessibility of alcohol outlets may increase consumption among local residents through three distinct pathways. First, by providing a more competitive local market, which can result in a reduction in the price of alcohol products; lower prices are closely related to higher consumption patterns.[@R12] Second, more opportunities for alcohol promotion since alcohol outlets are places where alcohol beverages can be promoted offering drinks at discount prices and advertising beverage brands.[@R11] International evidence suggests that the presence of alcohol promotion in alcohol outlets may be associated with an increase in alcohol use.[@R15] Third, by influencing alcohol-related local social norms, which lead to turning alcohol consumption into a more acceptable practice. The local visibility of alcohol products and its promotion, as well as people consuming alcohol in public places, normalises and encourages drinking behaviours, especially among younger populations.[@R7]

In recent years, there have been a number of studies measuring the exposure to alcohol environment using different methodological approaches. Most published work has relied on secondary databases.[@R19] Some studies have also used Geographic Information Systems to perform advanced spatial analyses and mapping.[@R21] However, the use of secondary databases can be problematic because they are not validated and do not provide a comprehensive assessment of the alcohol environment including important information such as the alcohol promotion activities of retailers, or the visibility of alcohol consumption in public spaces. Subjective measures including self-reported perceptions have also been used[@R28] with the limitation of self-report or non-response bias. Only a few studies have used on-street observations to capture alcohol imagery, including alcohol advertising, and venues in the urban streetscape.[@R18]

There is a need for more valid and reliable measures to comprehensively assess the wide variety of alcohol-related stimuli we are exposed in our cities. The OHCITIES instrument was designed to characterise alcohol environment in the cities of Madrid and Barcelona as part of the 'Heart Healthy Hoods' study which seeks to identify environmental risk factors associated with cardiovascular outcomes in European cities (<https://hhhproject.eu/>)[@R7] and of the Plan on Drugs for the city of Barcelona.[@R38] This instrument may be adapted and used in other cities to facilitate estimating the association between alcohol urban environment and alcohol behaviours, and to design and evaluate alcohol policy interventions. The aim of this study was to describe the development and test--retest reliability of OHCITIES, an instrument characterising alcohol urban environment in terms of availability and accessibility, promotion, and signs of consumption.

Methods {#s2}
=======

Development of the conceptual framework: main alcohol urban environment domains and items involved in each domain {#s2a}
-----------------------------------------------------------------------------------------------------------------

The coauthors constitute an interdisciplinary research team including experts on alcohol and social epidemiology (XS, AE, JRV, JP and MF), demography (LB) and geography (AC and JP). The authors had previously published a conceptual framework helping to understand how the urban environment may relate to alcohol drinking behaviours.[@R7] To conceptualise this framework, the authors previously reviewed the literature researching social and physical characteristics in urban environments in relation to alcohol consumption. Authors conducted different research strategies including and combining search terms such as alcohol, alcohol consumption, drinking behaviors, retail, outlet, sales, point of sales, stores, availability, accessibility, density, proximity, advertising, promotion or marketing. Three main domains of the urban environment hypothesised to favour alcohol consumption were considered: (A) availability and accessibility of alcohol; (B) promotion of alcohol; and (C) signs of alcohol consumption. Authors further searched for instrument items measuring concepts related with the three alcohol domains. The authors used peer-reviewed studies, existing on-street tools to characterise alcohol environment and published reports that had already been reviewed to conceptualise the conceptual framework. Finally, authors also conducted field visits to observe alcohol-related characteristics in the physical environment, followed by research team deliberation and expert consultation. All of the authors reviewed the inventory of items included evaluating that they were relevant and useful for characterising alcohol environment.

Availability and accessibility of alcohol included the presence and types of locations where people purchase (off-premises) or consume (on-premises) alcohol, the geolocation and addresses of the outlets (in order to allow computing proximity and density analysis in other studies) and hours of sales. It also included activities in public spaces associated with the sales of alcohol (street vendors). Promotion of alcohol is part of the alcohol urban environment and includes advertising and sponsorship. We focused on any type of promotion associated with on-premises and off-premises that could be observed from the street, and any type of promotion in public spaces (including streets, squares, markets, and so on), beyond the outlet. Finally, we included signs of alcohol consumption in public spaces beyond on-premises as another domain that would also be part of the physical alcohol environment influencing alcohol behaviour as a measure of local norms and social acceptability.

Pilot testing and redesigning of the instrument {#s2b}
-----------------------------------------------

We pilot tested the instrument in four convenient urban neighbourhoods in Madrid and two neighbourhoods in Barcelona. Researchers chose areas they knew exposure to alcohol-related characteristics was more likely to be high to capture diverse alcohol domains and the related items for each domain, such as touristic areas. Four trained observers applied the instrument (on paper) in Madrid and Barcelona in October 2015. Data collection took place on different days of the week and different hours of the day to check the suitability of the instrument to capture the alcohol-related environment under different conditions and at various time points when alcohol behaviours are likely to vary. The results derived from the on-field visits allowed the research team to define and clarify conceptual definition for each alcohol domain. The researchers redesigned the instrument modifying those variables that caused discrepancies between observers, and introduced new variables previously overlooked and which were recurrently found in the assessed areas. One example of this was the variables related to alcohol promotion. In the first version of the instrument, we only included advertisements and sponsorship in showcases or visible windows associated to the outlet. Then, we realised the importance of including if each promotion was associated to an alcohol brand, price and food, or if they included alcohol images. We also realised that promotion could also be found on terraces and structural elements such as labels associated to the outlet, so we incorporated all these items.

[Table 1](#T1){ref-type="table"} shows the final version of the instrument for evaluation. As the observers walked the study areas, data were collected for each of the alcohol domains at both alcohol outlets (on-premises and off-premises) and also in public space (streets, squares, and so on). In each alcohol outlet, observers collected data on the availability and accessibility-related items, and the relevant items promoting alcohol ([table 1](#T1){ref-type="table"}). Observers detected all items associated with alcohol outlets from the outside without entering into them. We distinguished between on-premise and off-premise alcohol outlets.

###### 

OHCITIES instrument: description of the variables included in each domain

  Main domains                                                       Place of observation                                                                                                                                                                                                                                   Main variables                                                                                                                                                                                                                                                                                                                                                                                                     Items included to describe the main variables
  ------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Availability and accessibility                                     On-premises\*                                                                                                                                                                                                                                          Type of outlet                                                                                                                                                                                                                                                                                                                                                                                                     We distinguished between bars or similar (including cafeterias, breweries or bodegas (typical old places in Spain where you can consume wine or beer that is produced by the owners)); restaurants (including also takeaway and fast food); pubs or cocktail bars; and nightclubs or discotheques.
  Signs indicating the outlet's opening times                        We registered if present or not. If they were present, we registered the hours of sales. We also indicated if the outlet was open or closed at the time the observers visited the premises.                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
  Signs banning the sale of alcohol products to minors               We registered if they were present or not.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Off-premises†                                                      Type of outlet                                                                                                                                                                                                                                         We distinguished between supermarkets (including superstores and discounts); convenience or grocery stores; specialty stores (including greengrocers, butchers, fishmongers and bakeries); and wine or liquor stores.                                                                                                                                                                                              
  Signs indicating the outlet's opening times                        We registered if present or not. If they were present, we registered the hours of sales. We also indicated if the outlet was open or closed at the time the observers visited the premises.                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
  Signs banning the sale of alcohol products to minors               We registered if they were present or not.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Signs banning alcohol sales after 22:00                            We registered if they were present or not.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Public spaces‡                                                     Presence of street vendors                                                                                                                                                                                                                             We included information of people conducting activities on public spaces associated with the sales of alcohol. We included number, type of alcohol and alcohol brand they offered.                                                                                                                                                                                                                                 
  Promotion                                                          On-premises                                                                                                                                                                                                                                            Furniture or structural element associated with alcohol products                                                                                                                                                                                                                                                                                                                                                   We registered if present or not and number of: labels and/or awnings, alcohol drink menu, alcohol boxes or barrels left by suppliers, showcases, barrels used as tables, wall menu support, blackboard. For each of the items we included information on type of alcohol and alcohol brand.
  Promotional items on terraces                                      We registered if present or not and number of: canvas, tables, chairs, umbrellas, napkins holders, ashtrays. For each of the items we included information on type of alcohol and alcohol brand.                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
  Advertisements§ and sponsorship¶ in showcases or visible windows   We registered if present or not and number. We included if the promotion was associated to an alcohol brand, price and food, and if they included an alcohol image. We also included information on type of alcohol and alcohol brand if applicable.                                                                                                                                                                                                                                                                                                                                                                                                                      
  Off-premises                                                       Furniture or structural element associated with alcohol products                                                                                                                                                                                       We registered if present or not and number of: labels and/or awnings, showcases and alcohol drinks visible from outside. For each of the items we included information on type of alcohol and alcohol brand.                                                                                                                                                                                                       
  Advertisements and sponsorship in showcases or visible windows     We registered if present or not and number. We included if the promotion was associated to an alcohol brand, price and food, and if they included an alcohol image. We also included information on type of alcohol and alcohol brand if applicable.                                                                                                                                                                                                                                                                                                                                                                                                                      
  Public spaces                                                      Promotion on any support                                                                                                                                                                                                                               We distinguished between advertisement or sponsorship founded in different supports on public spaces. We registered the type of support that could be advertising billboards (standard and digital), bus shelters, kiosks, corporate vehicles or any other elements of the public realm. If sponsorship, we also registered the type of sponsored event. We included type of alcohol and alcohol brand promoted.   
  Presence of people promoting alcohol                               We registered any people conducting activities on public spaces associated with the promotion of alcohol such as promoters offering alcohol discounts. We included type of alcohol and alcohol brand promoted.                                                                                                                                                                                                                                                                                                                                                                                                                                                            
  Signs of alcohol consumption                                       Public spaces                                                                                                                                                                                                                                          Presence of bottles or similar; glasses or similar; people drinking                                                                                                                                                                                                                                                                                                                                                We included number, type of alcohol and alcohol brand. For people drinking, we also included if they drink alone or in group.

\*On-premises were defined as outlets where people consume alcohol.

†Off-premises were defined as outlets where people purchase alcohol.

‡Public spaces included the sides of streets, public squares, playgrounds, parks, and any other open and green spaces.

§Advertising includes any form of communication, recommendation or commercial action, which can have direct or indirect effect on promoting an alcohol product or alcohol consumption.

¶Sponsorship refers to any contribution, public or private, to an event, activity or individual, which can directly or indirectly affect in promoting an alcohol product or alcohol consumption.

Availability and accessibility measures in alcohol outlets included on-premise and off-premise outlet types (see [table 1](#T1){ref-type="table"}). We recorded the presence of signs indicating the outlet's opening times and signs prohibiting the sale of alcohol products to minors. For off-premise outlets, we also registered the presence of signs banning alcohol sales after 22:00 (according to Spanish regulations).

Alcohol promotion associated to alcohol outlets included information about the presence and number of advertisements and sponsorship in showcases or visible windows. We also registered the presence and type of any furniture or structural element associated with alcohol products, and for on-premise outlets promotional items on terraces (see the items included in [table 1](#T1){ref-type="table"}). For each of the items, we included which type of alcohol and brand were promoted and, when applicable, if the alcohol promotion was associated with price and food, and if they contained an alcohol image.

We recorded sales and promotion of alcohol products and signs of alcohol consumption in public spaces beyond alcohol outlets. Public spaces included streets, public squares, playgrounds, parks, and any other open and green spaces.

Information of alcohol promotion in public spaces could be found on advertising billboards (standard and digital), bus shelters, kiosks, corporate vehicles or any other elements of the public realm. We distinguished between advertisement and sponsorship.

We also registered any people conducting activities on public spaces associated with the sales and promotion of alcohol such as street vendors, or promoters offering alcohol discounts.

Signs of alcohol consumption included the presence and number of bottles, cans, glasses or similar. We also gathered information of people drinking alcohol on public spaces (including the number and if they drink alone or in group).

A more detailed description of all alcohol-related main variables and items included in the instrument can be seen in [table 1](#T1){ref-type="table"}.

Instrument digitalisation {#s2c}
-------------------------

The instrument was integrated in a digital application called Open Data Kit. This application enabled data collection via mobile phones (or tablets) with Android operating system (<https://opendatakit.org/use/collect/>). This application allows data collection, including the possibility of taking pictures and geolocating the data using GPS (Global Positioning System). The application also registers the date and time the data are collected. A more detailed description of the digital application and the integration of the instrument can be found in [supplementary material 1](#SP1){ref-type="supplementary-material"} of the article.
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###### Supplementary material 1

Final instrument evaluation: test--retest reliability {#s2d}
-----------------------------------------------------

### Study area and sample size {#s2d1}

Data collection for the reliability evaluation of the instrument was done in Madrid. The city of Madrid is divided into 21 districts, which, in turn, are divided into 128 neighbourhoods. These neighbourhoods are also divided in census sections, the smallest administrative area for the Spanish Census (population=\~1000--1500 per census section). We selected one census section in seven different neighbourhoods to evaluate the alcohol instrument. The selection of the census sections was based on variation in municipal registries of outlet density (outlet density of the included census sections ranked from 102 to 1812 outlets/km^2^) to ensure that each census had a minimum of outlets for the reliability analysis and sufficient variability for these measurements.

### Training of the observers {#s2d2}

During May 2015, two different observers trained in administering the OHCITIES instrument. Both observers piloted the tool under the supervision of the lead researcher (XS) over a 5-hour period.

### Field visits {#s2d3}

Trained observers completed the OHCITIES walking along all sides of the street located within the chosen census section. The route in each census section was previously defined using a map that the observers followed the day of the data collection. During May and June 2016, the two observers completed the data collection, mostly on weekdays and between 17:00 and 20:00. The two observers completed the OHCITIES in the seven census sections simultaneously (to reduce variability in the alcohol environment over time), but starting their task at different locations (to avoid interaction between them). To determine intrarater reliability, one of the observers repeated the measures in one census section on consecutive days. The observer made the measurements at the same time to minimise possible variations in the alcohol environment over time. The route followed was the same as the previous day.

The data were collected without notifying or warning the owners, employees, patrons or pedestrians to avoid bias.

Statistical analysis {#s2e}
--------------------

A descriptive analysis of the variables of interest was performed. To estimate inter-rater and test--retest reliability for alcohol outlet environment measures, we used per cent agreement and Cohen's kappa coefficients. To provide a measure of inter-rater reliability for signs of alcohol consumption measures we calculated interclass coefficients (ICCs) and their 95% CI. The cut-off ranges used for kappa values and ICC values were as follows: 0.0--0.20 (weak agreement), 0.21--0.40 (poor agreement), 0.41--0.60 (moderate agreement), 0.61--0.80 (substantial agreement) and 0.81--1.00 (almost perfect agreement).[@R39]

Results {#s3}
=======

Description of the sample {#s3a}
-------------------------

Observers measured in seven census sections a total of 97 on-premise alcohol outlets of which they agreed on 92 outlets; and 28 off-premise outlets of which they agreed on 24 outlets. The number of on-premise alcohol outlets varied from 2 to 37 per census section. Among the on-premises, the observers agreed on the detection of 50 bars, 18 restaurants and 1 pub. Off-premise alcohol outlets varied between 1 and 8 per neighbourhood. Both observers detected 1 supermarket, 13 convenience or grocery stores and 4 specialty stores. There were 67 on-premises and 17 off-premises open at the time of the observations according to both observers, and 53.7% and 88.2%, respectively, had some alcohol promotional item associated. There were 29 different public places (26 streets and 3 squares) where at least one of the observers found signs of alcohol consumption beyond on-premises within the seven census sections (in 17 public places both observers found signs of alcohol consumption although the total number of signs registered could varied between observers). The number of signs of alcohol consumption found in each place of observation varied between 1 and 19. Observers only reported seven items promoting alcohol (three direct ads and four sponsorships) in public spaces, and we could not compute the reliability analysis because of the insufficient sample. Observers did not find any people promoting or selling alcohol on public spaces.

Observers found the data collecting process straightforward to understand, and easy and quick to complete. Time to complete the observation in a given census section varied between 87 and 225 min, depending on the total number of alcohol-related elements present in the census section. The mean time to complete the measures was approximately 8 min for alcohol outlets, and 3 min for alcohol promotion and signs of alcohol consumption in public spaces.

Reliability for on-premise alcohol outlets {#s3b}
------------------------------------------

Inter-rater and test--retest per cent agreement of alcohol environment measures in on-premises was high for all the domains and items in each domain (\>80%) ([table 2](#T2){ref-type="table"}). Availability and accessibility items had kappa values for inter-rater reliability of 0.67 for type of outlet; 0.72 for signs of prohibition of alcohol sales to minors; and 0.82 for signs of hours of sales. Kappa values for inter-rater reliability were generally high (\>0.80) for the promotion-related items. Most of the test--retest reliability values were also greater than 0.80, and higher in almost all cases than those obtained for inter-rater reliability. Test--retest reliability values were lower for signs banning alcohol sales to minors and signs of hours of sales.

###### 

Reliability of alcohol environment measures in 92 on-premise alcohol outlets. Madrid (Spain), 2015

  Alcohol domains and main items in each domain                   N    Inter-rater reliability   N      Test--retest reliability           
  --------------------------------------------------------------- ---- ------------------------- ------ -------------------------- ------- ------
  Availability and accessibility                                                                                                           
   Type of outlet                                                 92   82.61                     0.67   37                         89.19   0.81
   Signs of hours of sales                                        67   91.04                     0.82   27                         88.89   0.77
   Signs banning alcohol sales to minors                          67   94.03                     0.72   27                         92.59   0.46
  Promotion (any type)                                                                                                                     
  Furniture and structural elements with promotion                67   94.03                     0.88   27                         92.59   0.84
   Labels and/or awnings                                          67   94.03                     0.87   27                         92.59   0.81
   Drink menu                                                     67   97.01                     0.78   27                         100     \*
   Boxes or barrels left by suppliers                             67   98.51                     0.66   27                         100     1.00
   Showcases                                                      67   95.52                     0.80   27                         100     1.00
   Barrels used as tables                                         67   98.51                     0.93   27                         100     \*
   Wall menu support                                              67   100                       \*     27                         100     \*
   Blackboard                                                     67   95.52                     0.75   27                         100     1.00
  Promotional items on the terraces or similar                    26   96.15                     0.92   5                          100     1.00
   Tables                                                         26   100                       1.00   5                          100     \*
   Chairs                                                         26   100                       1.00   5                          100     \*
   Canvas or umbrellas                                            26   88.46                     0.66   5                          100     1.00
   Napkin holders                                                 26   92.31                     0.81   5                          100     1.00
   Ashtrays                                                       26   96.15                     0.78   5                          100     \*
  Advertisements (include sponsorship) associated to the outlet   67   88.06                     0.76   27                         96.30   0.92

\*Statistics could not be computed because of two or fewer levels per cross-tabulation.

Reliability for off-premise alcohol outlets {#s3c}
-------------------------------------------

[Table 3](#T3){ref-type="table"} shows inter-rater and test--retest reliability values for off-premises. Percentage of agreement between observers was higher than 85% in almost all cases, with the exception of type of outlet (75%) and advertisements associated to the outlet (58.82%). Kappa values for inter-rater reliability for availability and accessibility items ranged from 0.49 for type of outlet to 0.77 for presence of signs of prohibition of alcohol sales to minors. Presence of advertisements (including sponsorship) associated to the outlet had low inter-rater kappa value (0.17). Inter-rater reliability kappa values for other promotion-related items were 1.00, except for the presence of labels and/or awnings with alcohol promotion (0.64). Test--retest per cent agreements were 100% in all cases and test--retest kappa values were all 1.00, when they could be calculated.

###### 

Reliability of alcohol environment measures in 24 off-premise alcohol outlets. Madrid (Spain), 2015

  Alcohol domains and main items in each domain                   N    Inter-rater reliability   N      Test--retest reliability         
  --------------------------------------------------------------- ---- ------------------------- ------ -------------------------- ----- ------
  Availability and accessibility                                                                                                         
  Type of outlet                                                  24   75.00                     0.49   6                          100   1.00
  Signs of hours of sales                                         17   88.24                     0.76   5                          100   1.00
  Signs banning alcohol sales to minors                           17   94.12                     0.77   5                          100   1.00
  Signs banning alcohol sales after 22:00                         17   94.12                     0.64   5                          100   1.00
  Promotion (any type)                                                                                                                   
  Furniture and structural elements with promotion                17   100                       1.00   5                          100   \*
   Labels and/or awnings                                          17   94.12                     0.64   5                          100   \*
   Showcases                                                      17   100                       1.00   5                          100   \*
   Alcoholic drinks visible from outside                          17   100                       1.00   5                          100   \*
  Advertisements (include sponsorship) associated to the outlet   17   58.82                     0.17   5                          100   1.00

\*Statistics could not be computed because of two or fewer levels per cross-tabulation.

Reliability for signs of alcohol consumption in public spaces {#s3d}
-------------------------------------------------------------

We identified 29 places (26 streets and 3 squares) with signs of alcohol consumption ([table 4](#T4){ref-type="table"}). The intraclass correlation coefﬁcient for any type of signs of alcohol consumption was 0.50 (95% CI −0.09 to 0.77). There was a weak or poor agreement for glasses or similar items, and people drinking. We found a moderate agreement for bottles or similar items. We could not compute test--retest reliability for signs of alcohol consumption due to the characteristics of the data collected.

###### 

Reliability of signs of alcohol consumption found in 26 streets and 3 squares. Madrid (Spain), 2015

  Signs of alcohol consumption   Inter-rater reliability   
  ------------------------------ ------------------------- ---------------
  Any type                       0.50                      −0.09 to 0.77
   Bottles or similar            0.67                      0.28 to 0.84
   Glasses or similar            0.28                      −0.52 to 0.66
   People drinking               0.03                      −1.06 to 0.54

ICC, intraclass correlation coefﬁcient.

Discussion {#s4}
==========

The results of the OHCITIES development and evaluation suggest that it is a reliable and useful instrument for characterising alcohol in urban environments.

All the items developed in each of the alcohol domains were carefully selected based on the published literature and the on-field pilot experience. Results also indicate that the instructions to the observers along with on-field training were sufficient in preparing the observers to collect high-quality and precise data. Inter-rater and test--retest reliability were high for most of the availability and accessibility measures for alcohol outlets and most of the items to characterise promotion associated to the outlets. Results showed lower reliability values between observers for type of outlet and the presence of advertisement associated to off-premises. Future research should focus on defining and training about the different types of alcohol outlets present in any particular city, as observers found difficult to assign a given category. Presence of advertising in off-premises was low, and these elements seemed less noticeable to observers and often hard to classify.

Reliability for signs of alcohol consumption was low in most cases. Some items were difficult to detect, according to the observers. Moreover, signs of alcohol consumption are subject to a temporality, and change over short time intervals. Although these variables are challenging to validate, it is important to capture them since they are part of the alcohol urban environment and can contribute to the normalisation of alcohol influencing its consumption.[@R7]

The OHCITIES was developed in the cities of Madrid and Barcelona. In these urban environments, alcohol is highly normalised and part of the eating and drinking culture.[@R7] In Spain, 65.6% of the adult population in 2011 consumed alcohol in the past year (77.5% of men and 54.3% of women).[@R40] The same study showed that the prevalence of binge drinking was 19.6% for men and 7.1% for women. Another study found that the prevalence of hazardous drinking among Spanish population aged 15--64 years was 6.7% for men and 3.5% for women in 2013.[@R41] Policies regulating alcohol sales and its promotion are currently insufficient and not effective in protecting people from an excessive alcohol exposure in urban environments. The availability of alcoholic products at a relatively low cost continues to be very common. Moreover, deregulation of the retail environment favoured by European Directives has made the night-time availability of alcohol at low cost even greater, especially in large cities.[@R7] In the same way, the promotion of alcohol is partially regulated in public spaces, with little regulation of the sponsorship of alcohol products or promotion associated to alcohol outlets, except in some local jurisdictions.[@R7] The OHCITIES instrument may be useful to build evidence on the exposure to alcohol environments and evaluate alcohol policy implementation in different urban environments.

The goal of OHCITIES was to collect objective data of alcohol exposure in urban environments and to understand its relation with alcohol behaviours. This study is part of the 'Heart Healthy Hoods' project aiming to understand how neighbourhoods in the city of Madrid (Spain) relate with cardiovascular health of its residents. The project includes information on alcohol drinking behaviours among a cohort of adult population. We will use the OHCITIES instrument to characterise the alcohol environment in Madrid and explore how it may influence alcohol consumption reported by the local residents. The OHCITIES instrument will further be used to characterise alcohol environment in the city of Barcelona (Spain). Researchers in Barcelona will study urban alcohol environment data in its relation with alcohol drinking behaviours reported by young people and adolescents aged 12--18 years in the city.

The OHCITIES may also be used to evaluate policy interventions designed to change the alcohol environment and affect consumption patterns. In Europe, policies regulating alcohol sales and its promotion vary between countries, and sometimes within the same country.[@R42] Although the instrument was designed in the cities of Madrid and Barcelona, researchers working in Edinburgh (JP) and Baltimore (MF) participate in the design and evaluation of OHCITIES instrument. This instrument could be adapted and used in other urban contexts. For example, some alcohol-related items included in the OHCITIES instrument may be modified and/or additional variables would be necessary to be developed. These modifications should be further evaluated for their reliability.

Most published literature has characterised alcohol environment using secondary databases[@R19] and self-reported exposure to alcohol contextual factors using questionnaires.[@R28] Very few studies have used on-street observation.[@R18] Some of them have focused only on outdoor marketing exposure[@R33]; another study compared the use of Google Street View and on-street observation to characterise alcohol environment[@R18]; and another included measures of presence of alcohol outlets (including 24 hours availability of alcohol and density of alcohol outlets) and alcohol advertisements.[@R35] OHCITIES instrument is, to our knowledge, the first instrument to characterise comprehensively, through direct observation and using digital application via mobile phones, alcohol urban environment including availability and accessibility, promotion and signs of alcohol consumption. The OHCITIES instrument will allow capturing important characteristics of the alcohol environment, which were difficult or even impossible to describe using other methodologies, and even taking pictures of them. Moreover, OHCITIES incorporates the geolocation of the data collected. This feature will enable advanced geospatial analysis and mapping all the data collected to understand how the alcohol environment and its distribution varies between areas differentiated by their socioeconomic and demographic profiles, as well as to examine how the alcohol environment influences alcohol consumption at the individual level.[@R21]

An important challenge in future studies using OHCITIES instrument to determine how the alcohol environment relates with alcohol behaviours is to define which are the areas exerting contextual inﬂuences on the studied individuals. The area people exposed to 'alcogenic environments' would depend on the activity spaces of each individual, including where they live, study, work and play. Results derived from OHCITIES instrument could be combined with other qualitative and geographical research techniques to understand how the urban environment to which an individual is exposed may relate with alcohol attitudes and practices.

A limitation of our approach is that data collection would be time consuming to characterise the alcohol environment in a whole city. However, observers found the OHCITIES easy and quick to follow, and the instrument comprehensively describes the alcohol environment including some variables that are impossible to capture with other methodologies. Another possible limitation is the timing at which the data were collected. Almost all of the data were collected on weekdays between 17:00 and 20:00. These times were chosen to ensure that most alcohol outlets (both on-premises and off-premises) would be open during the data collection. However, at these times we were not able to capture people conducting activities on public spaces associated with the sales and promotion of alcohol (ie, street vendors, or promoters offering alcohol discounts). Perhaps data collection at other times may have captured a greater number of incidents of alcohol consumption. Future studies should conduct more measures at other times (eg, later in the evening), weekends and also in different seasons.

Conclusions {#s5}
===========

The OHCITIES instrument enables, through systematic observation, a comprehensive characterisation of alcohol urban environment in terms of availability and accessibility, promotion and signs of alcohol consumption. The OHCITIES instrument may be important in furthering our understanding of geographical differences in the alcohol environment, and how these spatial distinctions affect local normalisation and associate with alcohol behaviours. Moreover, OHCITIES can be broadly applicable to evaluate the implementation of alcohol policies and to design and support future interventions to prevent alcohol harmful use and its health-related outcomes.
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